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PREFACE

The following is the Seventh Annual Progress Repdentification of the Instream Flow
Requirements for Anadromous Fish in the Streamisinvihe Central Valley of California,
prepared as part of the Central Valley Project bmpment Act Instream Flow Investigations, an
effort which began in October, 208 1Title 34, Section 3406(b)(1)(B) of the Centralllég
Project Improvement Act, P.L. 102-575, requires3leeretary of the Department of the Interior
to determine instream flow needs for anadromoumsféis all Central Valley Project controlled
streams and rivers, based on recommendations &f. the~ish and Wildlife Service (Service)
after consultation with the California Departmehfsh and Game (CDFG). The purpose of
this investigation is to provide scientific infortran to the Service’s Central Valley Project
Improvement Act Program to be used to develop sescbmmendations for Central Valley
streams and rivers.

The field work described herein was conducted byBElthrd, Mark Gard, Bill Pelle, Rick
Williams, Kevin Aceituno, Damon Goodman and Dan Cox

Written comments or questions can be submitted to:

Mark Gard, Senior Biologist
Energy Planning and Instream Flow Branch
U.S. Fish and Wildlife Service
Sacramento Fish and Wildlife Office
2800 Cottage Way, Room W-2605
Sacramento, California 95825

Mark_Gard@fws.gov

! This program is a continuation of a 7-year effal$p titled the Central Valley Project
Improvement Act Instream Flow Investigations, whiah from February 1995 through
September 2001.

USFWS, SFWO, Energy Planning and Instream Flow &ran
FY 2007 Annual Report
October 3, 2008



INTRODUCTION

In response to substantial declines in anadromehbgbpulations, the Central Valley Project
Improvement Act provided for enactment of all resgae efforts to double sustainable natural
production of anadromous fish stocks includingfthe races of Chinook salmon (fall, late-fall,
winter, and spring), steelhead trout, white ane&gr&turgeon, American shad and striped bass.
In June 2001, the Service’s Sacramento Fish andIWgilOffice, Energy Planning and Instream
Flow Branch prepared a study proposal to use thacess Instream Flow Incremental
Methodology (IFIM) to identify the instream flowqairements for anadromous fish in selected
streams within the Central Valley of Californiahéproposal included completing instream
flow studies on the Sacramento and Lower Americae® and Butte Creek which had begun
under the previous 7-year effort, and conductirsgre@am flow studies on other rivers, with the
Yuba River selected as the next river for studielse last report for the Lower American River
study was completed in February 2003, the finabrefor the Butte Creek study was completed
in September 2003, and the last two reports foSdx@amento River were completed in
December 2006. In 2004, Clear Creek was selesteah additional river for studies. In 2007,
the Tuolumne River was selected for a minor prajecjuantify floodplain inundation area as a
function of flow. In 2008, South Cow Creek wasesgtd as an additional river for studies, with
studies scheduled to begin in Fiscal Year (FY) 2009

The Yuba River study was planned to be a 4-yeartefhieginning in September 2001. The
goals of the study are to determine the relatignbbiween stream flow and physical habitat
availability for all life stages of Chinook salmdfall- and spring-runs) and steelhead/rainbow
trout and to determine the relationship betweesastiflow and redd dewatering and juvenile
stranding. Collection of spawning and juvenilerigg criteria data for fall- and spring-run
Chinook salmon and steelhead/rainbow trout was tetexb by, respectively, April 2004 and
September 2005. Field work to determine the @hstiip between habitat availability
(spawning) and streamflow for spring-run and falChinook salmon and steelhead/rainbow
trout was completed in FY 2005. Field work begafY 2004 to determine the relationship
between habitat availability (juvenile rearing) atceamflow for spring-run and fall-run
Chinook salmon and steelhead/rainbow trout, andosawpleted by FY 2005 for all but two
sites. Data collection on these two remaining fufeerearing sites was completed in FY 2007.
In FY 2007, we generated flow-habitat relationsHgrsspring/fall-run Chinook salmon and
steelhead/rainbow trout rearing for the segmentrdtngam of Daguerra Point Dam and
completed hydraulic modeling of the rearing sitpstteam of Daguerra Point Dam. In addition,
we completed the response-to-comments documettidqueer review of the spawning study
report and revisions to the draft spawning stugprestemming from the peer review, and sent
the draft report and response-to-comments documrfor stakeholder reviéw During FY

2008, we conducted a series of stakeholder meeiingjscuss stakeholder comments regarding
the draft spawning report and began a sensitivighgis to further respond to concerns raised at
those meetings. In FY 2008, we completed the deaifting and redd dewatering/juvenile
stranding reports and are making arrangementsaier i@view. Both of these reports will also

2 Stakeholder review for the Yuba reports was agegexh during scoping meetings

prior to commencement of the studies.
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be sent out for stakeholder review, concurrent withpeer review. The remaining work on the
Yuba reports is ongoing, including responses tkeftalder comments for the spawning report,
and will continue in FY 2009.

The Clear Creek study is a 5-year effort, the go&ishich are to determine the relationship
between stream flow and physical habitat availgbibr all life stages of Chinook salmon (fall-
and spring-run) and steelhead/rainbow trout. Theedour phases to this study based on the life
stages to be studied and the number of segmemeated for Clear Creek from downstream of
Whiskeytown Reservoir to the confluence with ther&mento Rivet The four phases are:

1) spawning in the upper two segments; 2) fry avéile rearing in the upper two segments;
3) spawning in the lower segment; and 4) fry aneipile rearing in the lower segment. In FY
2004 staff of the Service’s Red Bluff Fish and Wikl Office began collecting HSC data for
spring-run Chinook salmon and steelhead/rainbowt spawning and fry and juvenile rearing.
Field work to determine the relationship betweebitaé availability (spawning) and streamflow
for spring-run Chinook salmon and steelhead/raintrowt in the upper two segments was
completed in FY 2005. In FY 2007 the final repantd the peer review response-to-comments
document for spawning in the upper two segmentsoeagpleted, as was data collection on two
of the upper segment rearing sites and three dbther segment spawning sites. In FY 2008,
the data collection for three remaining lower seghspawning sites was completed and the 2-D
hydraulic models for all five sites were completed calibrated. Hydraulic modeling of the
five spawning study sites in the lower segmennigoing. Collection of HSC data for spring
and steelhead/rainbow trout fry and juvenile rgaimthe upper two segments continued in FY
2008. In FY 2008, we conducted habitat mappingsindy site recon in the lower segment and
selected juvenile rearing sites. We have begua ctatection on all five lower segment rearing
sites. We also completed fall-run Chinook salnmyrahd juvenile rearing biovalidation data
collection. We anticipate completing data collectior the five rearing sites during the first few
months of FY 2009.

The following sections summarize project activitiegween October 2007 and September 2008.

% There are three segments: the upper alluviahseg the canyon segment, and the
lower alluvial segment. Spring-run Chinook salnspawn in the upper two segments, while
fall-run Chinook salmon spawn in the lower segnsent steelhead/rainbow trout spawn in all

three segments.
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YUBA RIVER

Hydraulic Model Construction and Calibration
Chinook salmon and steelhead/rainbow trout juvenile stranding and redd dewatering

Stranding flows and areas have been determineallfof the 76 juvenile Chinook salmon
stranding sites (Appendix A). Using the HSC pregiy developed by the Service on the Yuba
River for fall, spring-run Chinook salmon and sheld/rainbow trout spawning, the percent loss
of spawning habitat area versus flow was compute€hinook salmon (fall and spring-run) and
steelhead over a range of dischargBse redd dewatering analysis was conducted usitag da
from the 2-D models for our 10 spawning sites. rafidreport was completed in FY 2008. We
will be sending this draft report out for concuttretakeholder and peer review in FY 2009. We
anticipate completing the final report in FY 2009.

Habitat Simulation
Chinook salmon and steelhead/rainbow trout spawning

A draft report and response to peer review commamtsment was completed in FY 2007. In
FY 2007, we sent out the draft report to interegiadies for review and comment prior to
finalizing the report. This review by interesteatfes was in response to commitments made by
the Service during the initial planning meetingshvihose interested parties. This is the first of
the CVPIA instream flow reports to be reviewedhistmanner. In FY 2008, we conducted a
series of meetings with stakeholders regardinglthé report. In response to comments
received at these meetings, we have begun a haiwtling and biological verification
sensitivity analysis to address these commentsdai®, the sensitivity analysis has included
different methods for developing criteria (dendiysed criteria), different methods of

calculating habitat (geometric mean), and alteveatriteria (specifically steelhead/rainbow

trout spawning criteria that we developed on C@&aek). With response to stakeholder
comments ongoing, a final report on flow-habitdatienships for spawning and the response-to-
comments document should be completed in FY 2009.

Juvenile Chinook salmon and steelhead/rainbow trout rearing

Computation of spring/fall-run Chinook salmon ateethead/rainbow trout fry and juvenile
rearing habitat over a range of discharges in waspteted for all juvenile rearing sites in FY
2008. The draft report was completed in FY 2008. Peedere, response-to-comments
document and a final report on flow-habitat relasioips for rearing should be completed by
September 2009.
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CLEAR CREEK

Habitat Mapping

Juvenilefall-run Chinook salmon and steelhead/rainbow trout rearing (Lower Alluvial

Segment)

Mesohabitat mapping of Clear Creek was conductedals 7-10, 2008 for the Lower Alluvial
Segment, which comprises approximately 8.3 mileSlear Creek between Clear Creek Road
and the confluence with the Sacramento River. miisohabitat mapping excluded the 2-mile-
long restoration area on lower Clear Creek. Theahabitat mapping consisted of walking
downstream from Clear Creek Road and delineatiagrtesohabitat units. Using habitat typing
protocols developed by CDFG, Clear Creek was haitgpped between the Clear Creek Road
Bridge and the confluence with the Sacramento RiVére location of the upstream and
downstream boundaries of habitat units was recondtda Global Positioning System (GPS)
unit. The mesohabitat units were also delineatethe aerial photos. Following the completion
of the mesohabitat mapping on January 10, 2008ngeohabitat types and number of habitat
units of each habitat type in each segment werenerated, and shapefiles of the mesohabitat
units were created in a Geographic Information 8&ysfGIS) using the GPS data and the aerial
photos. The area of each mesohabitat unit was gtdpn GIS from the above shapefiles. A
total of 166 mesohabitat units were mapped folLtheer Alluvial Reach. Table 1 summarizes
the mesohabitat types, area totals and numbeiscbftgpe recorded during the habitat mapping
process.

Field Reconnaissance and Study Site Selection

Juvenilefall-run Chinook salmon and steelhead/rainbow trout rearing (Lower Alluvial

Segment)

Field reconnaissance in January and February 20@8tigated potential study sites in the lower
alluvial segment. Based on the results of the imasitat mapping and the field reconnaissance,
a list of the potential study sites was developgding the final list of potential study sites, we
selected five habitat study sites that, togethén thie five spawning habitat study sites, will
represent the habitat types found in the lowewvalilsegment. We attempted to randomly select
four of the new habitat study sites to insure usdibselection of the study sitesHowever,

upon revisiting one of the selected sites in prafpam for study site set-up, it was determined
that the presence of a series of beaver dams woalke reliable water surface elevation data
collection impossible. As a result, one of oth&lested study sites (a side channel run) was
expanded to include a downstream side channelhaiotat to act as a replacement. The
following is the final list of the five study sitelssted in order from upstream to downstream:
Side Channel Run/Pool, North State Riffle, 3B, BarPool, and ACID Glide.

* The fifth study site was selected to represent-pestbration habitat.
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Table 1
FY 2008 Clear Creek Lower Alluvial Segment MesokettiVlapping Results

Mesohabitat Type  Lower Alluvial UnitsArea Totals Lower Alluvial Number of

(ft?) Units
Side Channel Pool 52,176 21

Main Channel Pool 792,340 37
Side Channel Riffle 4,125 4
Main Channel Riffle 98,252 11
Side Channel Run 60,096 22
Main Channel Run 1,159,184 45

Side Channel Glide 3,601 3
Main Channel Glide 512,817 21
Cascade 24,980 2

Transect Placement (study site setup)

Juvenilefall-run Chinook salmon and steelhead/rainbow trout rearing (Lower Alluvial

Segment)

The 3B and Side Channel Run/Pool study sites watedbkshed in, respectively, January and
February 2008, while the remaining three sites vestablished in May 2008. For the sites
selected for modeling, the landowners along batérbianks were identified and temporary entry
permits were sent, accompanied by a cover letieacqiuire permission for entry onto their
property during the course of the study.

For each study site, a transect has been pladbd ap- and downstream ends of the site. The
downstream transect will be modeled with PHABSIMptovide water surface elevations as an
input to the 2-D model. The upstream transectiglused in calibrating the 2-D model. The
initial bed roughnesses used by River2D are basg¢teobserved substrate sizes and cover
types. A multiplier is applied to the resultingdo®ughnesses, with the value of the multiplier
adjusted so that the WSEL generated by River2Deatipstream end of the site match the
WSEL predicted by the PHABSIM transect at the wgastr end of the site. Transect pins
(headpins and tailpins) were marked on each rigakkabove the 1,000 cfs water surface level
using rebar driven into the ground and/or boltegthin tree trunks. Survey flagging was used
to mark the locations of each pin. We also insthliorizontal bench marks that act as control
points for the bed topography data collection whsing a robotic total station. After installing
the horizontal bench marks, data was collectedt@béish a precise set of location coordinates
for each horizontal bench mark using survey-gradalfme Kinematic (RTK) GPS.
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Hydraulic and Structural Data Collection
Fall-run Chinook salmon and steelhead/rainbow trout spawning (Lower Alluvial Segment)

Hydraulic and structural data collection for alldistudy sites (Shooting Gallery, Lower Gorge,
Upper and Lower Renshaw and Upper Isolation) waspteted in FY 2008. Low, medium and
high flow water surface elevations were collectaddl five sites. Velocity sets were collected
for the transects at all five study sites. Deptt gelocity measurements were made by wading
with a wading rod equipped with a Marsh-McBirflegodel 2000 or a Price AA velocity meter.
A tape or an electronic distance meter were usadet@sure stations along the transects.
Substrate and cover (Tables 2 and 3) along thedrs were determined visually. Dry bed
elevations and substrate and cover data alongahsdcts were collected and the vertical
benchmarks were tied together at all five sites.

We collected the data between the inflow and owtti@mnsects by obtaining the bed elevation
and horizontal location of individual points with@al station, while the cover and substrate was
visually assessed at each point. Bed topograptayaddiection was completed for the five study
sites. Validation velocity data collection for fille study sites was completed. Stage of zero
flow at the outflow transect was surveyed in fdffiake sites.

Juvenilefall-run Chinook salmon and steelhead/rainbow trout rearing (Lower Alluvial

Segment)

Vertical benchmarks (lagbolts in trees or bedrogikis) were established and water surface
elevations collected at all five rearing sitesoat (~90 cfs) and medium (~200 cfs) flows. The
vertical benchmark elevations have been tied-irSide Channel Run/Pool, North State Riffle
and 3B study sites. Velocity sets were collectedte transects at all five study sites. Depth
and velocity measurements were made by wadingawtiading rod equipped with a Marsh-
McBirney® model 2000 or a Price AA velocity meter. A tapep electronic distance meter
were used to measure stations along the trans8atsstrate and cover along the transects were
determined visually for all five study sites. Dbgd elevations and substrate and cover data
along the transects were collected at all five witks.

For all of the sites except the 3B site, we collddhe data between the inflow and outflow
transects by obtaining the bed elevation and hotadocation of individual points with a total
station, while the cover and substrate were viguabessed at each point. Bed topography data
for the 3B site is a combination of data colleddgdGraham Matthews Associates, and data that
we collected using a survey-grade RTK GPS. Condrsabstrate data for the 3B site was
collected by delineating substrate and cover paiggeith a survey-grade RTK GPS. Bed
topography data collection has been completechimSide Channel Run/Pool, North State Riffle
and 3B sites and partially completed for the TaRaal site.
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Table 2
Substrate Descriptors and Codes

Code Type Particle Size (inches)
0.1 Sand/Silt <0.1
1 Small Gravel 01-1
1.2 Medium Gravel 1-2
1.3 Medium/Large Gravel 1-3
2.3 Large Gravel 2-3
2.4 Gravel/Cobble 2-4
3.4 Small Cobble 3-4
3.5 Small Cobble 3-5
4.6 Medium Cobble 4-6
6.8 Large Cobble 6-8
8 Large Cobble 8-10
9 Boulder/Bedrock > 12
10 Large Cobble 10-12

To validate the velocities predicted by the 2-D welaaglithin Side Channel Run/Pool, North State
Riffle and 3B sites, depth, velocities, substrateé eover measurements were collected in the site
by wading with a wading rod equipped with a MarshB#ney model 2000 velocity meter. The
horizontal locations and bed elevations were datexdhby taking a total station shot on a prism
held at each point where depth and velocity werasueed for the Side Channel Run/Pool and
North State Riffle sites and with a survey-gradekRAPS for the 3B site. A total of 50
representative points were measured throughoutschNe anticipate completing the

hydraulic and structural data collection for theefrearing sites in FY 2008.

Hydraulic M odel Construction and Calibration

Juvenile spring-run Chinook salmon and steelhead/rainbow trout rearing (Upper Alluvial and
Canyon Segments)

The topographic data for the 2-D model (contaimeddd files) is first processed using the
R2D_Bed software, where breaklines are added wusea smooth bed topography. The
resulting data set is then converted into a contjoual mesh using the R2D_Mesh software,
USFWS, SFWO, Energy Planning and Instream Flow &ran 7
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Table 3
Cover Coding System

Cover Category Cover Code
No cover 0
Cobble 1
Boulder 2
Fine woody vegetation (< 1" diameter) 3
Fine woody vegetation + overhead 3.7
Branches 4
Branches + overhead 4.7
Log (> 1' diameter) 5
Log + overhead 5.7
Overhead cover (> 2' above substrate) 7
Undercut bank 8
Aquatic vegetation 9
Aquatic vegetation + overhead 9.7
Rip-rap 10

with mesh elements sized to reduce the error ingt@dhations resulting from the mesh-
generating process to 0.1 foot where possible ngilre computational constraints on the number
of nodes. The resulting mesh is used in River2Birtaulate depths and velocities at the flows to
be simulated.

The PHABSIM transect at the outflow end of each stcalibrated to provide the WSEL at the
outflow end of the site used by River2D. The PHABSransect at the inflow end of the site is
calibrated to provide the water surface elevatimsed to calibrate the River2D model. The
initial bed roughnesses used by River2D are base¢teobserved substrate sizes and cover
types. A multiplier is applied to the resultingdo®ughnesses, with the value of the multiplier
adjusted so that the WSEL generated by River2Deairiflow end of the site match the WSEL
predicted by the PHABSIM transect at the inflow efiche sité. The River2D model is run at

® This is the primary technique used to calibrateRher2D model.
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the flows at which the validation data set wasem#d, with the output used in GIS to determine
the difference between simulated and measured itiekaepths, bed elevations, substrate and
cover. The River2D model is also run at the sitafaflows to use in computing habitat.

All data for the six spring-run Chinook salmon ateelhead/rainbow trout rearing sites have
been compiled and checked. PHABSIM calibrationlieen completed for all six sites.
Construction and calibration of the 2-D hydrauliodels as described above for four of the six
study sites was completed in FY 2007. Constructios calibration of the 2-D models for the
remaining two study sites and running the productims for the simulation flows was
completed in FY 2008.

Fall-run Chinook salmon and steelhead/rainbow trout spawning (Lower Alluvial Segment)

All data have been compiled and checked, and hiidnaxodel construction and calibration was
completed on all five study sites in FY 2008. Rrcitbn modeling runs have been partially
completed for all five study sites. We anticipatenpleting the production runs for all five
study sites in early FY 2009.

Fall-run Chinook salmon and steelhead/rainbow trout rearing (Lower Alluvial Segment)

All data collected in FY 2008 for the four studyesi has been entered into spreadsheets. We
anticipate completing hydraulic model constructicaljbration and production runs for all five
rearing study sites in FY 2009.

Habitat Suitability Criteria Development

Juvenile spring-run Chinook salmon and steelhead/rainbow trout rearing (Upper Alluvial and
Canyon Segments)

Staff of the Red Bluff Fish and Wildlife Office habeen conducting snorkeling surveys
specifically to collect rearing HSC for juvenilersm-run Chinook salmon and
steelhead/rainbow trout in the Upper Alluvial anah@on segments. The collection of Young of
Year (YOY) spring-run Chinook salmon and steelhesadbow trout (fry and juveniles) rearing
HSC data began at the end of FY 2004 with surveyslucted on the dates in Table 4. Snorkel
surveys were conducted along the banks and in itiélenof the channel. Depth, velocity,
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Table 4

Spring-run Chinook Salmon and Steelhead/Rainbowftldavenile HSC Data Collection

Dates

Average | go Flows (cfs)

September 24, 2004
January 14, 21, and 26-27, 2005
February 15, 2005
April 6 and 20, 2005
May 5, 11-13, 16, 23 and 26, 2005
June 7, 10, 13 and 23-24, 2005
July 28-29, 2005
November 22, 2005
December 7-8 and 14-16, 2005
January 25-26, 2006
February 10, 17 and 23, 2006
March 9-10, 15-17, 20-21, 27 and 29, 2006
April 6, 20-21, 24 and 26, 2006
May 1, 5-6, 9-10, 16-17, 24-25 and 30-31, 2006
June 6-7, 2006
July 5 and 14, 2006
August 8, 2006
December 7, 15, 18-20 and 29, 2006
January 5, 8, 10, 17-19, 25-26 and 30-31, 2007
February 1, 5-7, 13-15, 21 and 27, 2007
March 7, 2007
April 3, 5, 10, 13, 17 and 26-27, 2007
May 1, 11, 15-18 and 23-24, 2007
June 7, 19 and 21, 2007
July 10, 12 and 19-20, 2007
January 16-17 and 30, 2008
April 29-30, 2008

213
283
238

250

264
198
154
199
216
194
272
378
333
262
136
95
89
240
217
261
255
235
227
167
106
253
224
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adjacent velocityand cover data were also collected on locatioristwivere not occupied by
YOY spring-run Chinook salmon and steelhead/rainbrowt (unoccupied locations). This was
done so that we could apply a method presentediay @t al. (2000) to explicitly take into
account habitat availability in developing HSC enid, without using preference ratios (use
divided by availability). Traditionally, criteriare created from observations of fish use by
fitting a nonlinear function to the frequency obitat use for each variable (depth, velocity,
cover, adjacent velocity). One concern with teshinique is what effect the availability of
habitat has on the observed frequency of habitat &®r example, if cover is relatively rare in a
stream, fish will be found primarily not using cowmply because of the rarity of cover, rather
than because they are selecting areas without céveay et al. (2000) proposed a modification
of the above technique where habitat suitabilitieoa data are collected both in locations where
fish are present and in locations where fish aseab Criteria are then developed by using a
logistic regression with presence or absence bfdssthe dependent variable and depth, velocity,
cover and adjacent velocity as the independenablas, and all of the data (in both occupied
and unoccupied locations) are used in the regmessio

Before going out into the field, a data book waspared with one line for each unoccupied
location where depth, velocity, cover and adjasehacity would be measured. Each line had a
distance from the bank, with a range of 0.5 toel by 0.5 foot increments, with the values
produced by a random number generator. In areastiuld be sampled up to 20 feet from the
bank, the above distances were doubled.

When conducting snorkel surveys adjacent to thé& bame person snorkeled upstream along the
bank and placed a weighted, numbered tag at eaatida where YOY spring-run Chinook
salmon or steelhead/rainbow trout were observdte shorkeler recorded the tag number, the
species, the cover codand the number of individuals observed in eac2A®m size class on

a Poly Vinyl Chloride (PVC) wrist cuff. If one pgon was snorkeling per habitat unit, the side
of the creek to be snorkeled would alternate wathehabitat unit and would also include
snorkeling the middle portion of some units. Assaample, the right bank was snorkeled for

® The adjacent velocity was measured within 2 feegither side of the location where
the velocity was the highest. Two feet was setebsed on a mechanism of turbulent mixing
transporting invertebrate drift from fast-wateraseo adjacent slow-water areas where fry and
juvenile salmon and steelhead/rainbow trout regadeng into account that the size of turbulent
eddies is approximately one-half of the mean rdegth (Terry Waddle, USGS, personal
communication), and assuming that the mean depffeair Creek is around 4 feet (i.e., 4 feet x
% = 2 feet). This measurement was taken to pravid®ption of using an alternative habitat
model which considers adjacent velocities in assgdsbitat quality. Adjacent velocity can be
an important habitat variable as fish, particuldrjyand juveniles, frequently reside in slow-
water habitats adjacent to faster water where tebeate drift is conveyed. Both the residence
and adjacent velocity variables are important ifgl fo minimize the energy expenditure/food
intake ratio and maintain growth.

” If there was no cover elements (as defined in&aphwithin 1 foot horizontally of the

fish location, the cover code was 0.1 (no cover).
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one habitat unit, the middle of the next habitat was then snorkeled, and then the left bank
was snorkeled of the next habitat unit and therptbeess was repeat®dThe habitat units

were snorkeled working upstream, which is genetthllystandard for snorkel surveys. In some
cases when snorkeling the middle of a habitat tmat difficulty of snorkeling mid-channel
required snorkeling downstream. If three peoplesvgging to snorkel each unit, one person
snorkeled along each bank working upstream, wheethird person snorkeled downstream
through the middle of the unit. The distance teberkeled was delineated by laying out a tape
along the bank as described previously for a degtari 150 feet or 300 feet. The average and
maximum distance from the water’s edge that wapteincover availability in the area
sampled (percentage of the area with different coxees) and the length of bank sampled
(measured with a 150 or 300-foot-long tape) was asorded. When three people were
snorkeling, cover percentages were collected blg pacson snorkeling. After completing each
unit, the percentages for each person were comlainédveraged. The cover coding system
used is shown in Table 3.

A 150 or 300-foot-long tape was put out with ond ahthe location where the snorkeler
finished and the other end where the snorkelerrbegaree people went up the tape, one with a
stadia rod and data book and the other two witlading rod and velocity meter. At every 20-
foot interval along the tape, the person with tlaeli rod measured out the distance from the
bank given in the data book. If there was a tagiwi3 feet of the location, “tag within 3” was
recorded on that line in the data book and the lpgmpceeded to the next 20-foot mark on the
tape, using the distance from the bank on the livext If the location was beyond the sampling
distance, based on the information recorded bgtioekeler, “beyond sampling distance” was
recorded on that line and the recorder went tonthe line at that same location, repeating until
reaching a line with a distance from the bank witiie sampling distance. If there was no tag
within 3 feet of that location, one of the peopligwthe wading rod measured the depth,
velocity, adjacent velocity and cover at that lomat Depth was recorded to the nearest 0.1 foot
and average water column velocity and adjacentcitglavere recorded to the nearest 0.01 ft/s.
Another individual retrieved the tags, measuredddyath and mean water column velocity at the
tag location, measured the adjacent velocity ferltication, and recorded the data for each tag
number. Data taken by the snorkeler and the measuare correlated at each tag location. For
the one-snorkeler surveys, the unoccupied datdnémid-channel snorkel surveys was
collected by establishing the distance to be sredkiey laying out the tape on a bank next to the
distance of creek that was to be snorkeled. Aiterkeling that distance, the line snorkeled was
followed down through the middle of the channel #mrandomly selected distance at which
the unoccupied data was to be collected was mahsutg¢oward the left or right bank,
alternating with each 20 foot location along theeta For the three-snorkeler surveys,
unoccupied data was collected for each habitatsimutkeled in this manner by alternating left
and right bank or mid-channel for each habitat andrkeled. As an example, for the first

¥The Sacramento Fish and Wildlife Office InstrearvFiGroup designates left and right

bank looking upstream.
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habitat unit snorkeled, unoccupied data would becied along the left bank. At the next unit,
data would be collected along the right bank. h&tmext unit, the data would be collected as
described previously using the mid-channel linerlseled.

Results

To date, there have been 214 observations of YOMgpun Chinook salmon, and 566
observations of YOY steelhead/rainbow trout (irs tteise the use of the term observations
indicates when a sighting of one or more fish o). An observation can include
observations of fry (<60 mm in length) and obseaorat of juveniles (60 mm). Of the 214

YOY spring-run Chinook salmon observations, thexeehbeen 193 spring-run Chinook salmon
observations of <60 mm fish and 34 spring-run Cbknsalmon observations 068 mm fish.

Of the 566 YOY steelhead/rainbow trout observatitingre have been 279 steelhead/rainbow
trout observations of <60 mm fish and 314 steelhraatbow trout observations 068 mm fish.
HSC juvenile rearing data collection fo8®mm spring-run Chinook salmon may continue in
FY 2009.

A total of 1,175 mesohabitat units have been swadédy date. A total of 156,741 feet of near-
bank habitat and 33,524 feet of mid-channel habi&e been sampled to date. Table 5
summarizes the number of feet of different mesdhabipes sampled to date and Table 6
summarizes the number of feet of different covpetysampled to date. We have developed two
different groups of cover codes based on snorkeksys we conducted on the Sacramento River:
Cover Group 1 (cover codes 4 and 7 and composiséram+overhead] cover), and Cover
Group O (all other cover codes). A total of 98,4dét of Cover Group 0 and 56,029 feet of
Cover Group 1 in near-bank habitat, and 32,509d&€over Group 0 and 750 feet of Cover
Group 1 in mid-channel habitat, have been sampleihte.

Biovalidation Data Collection
Fall-run Chinook salmon and steelhead/rainbow trout rearing (Lower Alluvial Segment)

In FY 2008, we conducted snorkeling surveys of bf¢he six spawning sites and five rearing
sites to provide data for biological validationj@¥enile fall-run Chinook salmon rearing habitat
simulation. Five of the six spawning sites werduded in this data collection effort since the
six spawning sites will also be used in simulatiaditat for juvenile rearing in the Lower
Alluvial Segment. We used the same methods fodgcting the snorkeling surveys as used for
collecting HSC data. However, for each occupied @moccupied location, we recorded the
horizontal location within the study sites usingphotic total station and stadia rod with prism.
Biovalidation data collection was conducted dutimgee field surveys during FY 2008: March
31-April 3, 2008, June 23-25, 2008, and Septembet7, 2008. We sampled a total of 8,645
feet and collected data for 103 occupied and 2bteupied locations. We made 14
observations of fall-run Chinook salmon less th@mn, 60 observations of 40-60 mm
Chinook, 28 observations of 60-80 mm Chinook amigervations of greater than 80 mm
Chinook.
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Table 5
Distances Sampled for YOY Spring-run Chinook Sairaad
Steelhead/Rainbow Trout HSC Data - Mesohabitat $ype

Mesohabitat Type  Near-bank habitat distance sampled (ft) Mid-channel habitat distance sampled (ft)

Main Channel Glide 4,071 744
Main Channel Pool 66,804 12,993
Main Channel Riffle 31,292 7,011
Main Channel Run 52,065 10,395
Side Channel Glide 0 550
Side Channel Pool 1,180 520
Side Channel Riffle 200 365
Side Channel Run 0 664
Cascade 1,129 282
Table 6
Distances Sampled for YOY Spring-run Chinook Salrand
Steelhead/Rainbow Trout HSC Data - Cover Types
Cover Type Near -bank habitat distance sampled (ft) Mid-channel habitat distance sampled (ft)
None 48,623 18,372
Cobble 14,901 8,763
Boulder 7,835 4,558
Fine Woody 48,153 465
Branches 23,518 376
Log 1,700 38
Overhead 1,461 26
Undercut 3,049 73
Aquatic Vegetation 5,115 616
Rip Rap 0 0
Overhead + instream 45,101 611
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Habitat Simulation

Juvenile spring-run Chinook salmon and steelhead/rainbow trout rearing (Upper Alluvial and
Canyon Segments)

Once sufficient spring-run Chinook salmon juveméaring HSC dathave been collected and
rearing criteria have been developed, spring-rumé&ik salmon and steelhead/rainbow trout
rearing habitat will be computed over a range etharges for the six spawning sites and six
rearing sites in the Upper Alluvial and Canyon segta. Completion of this phase of the study
and completion of the draft report will be subjexthe time required to collect sufficient spring-
run Chinook salmon rearing HSC data. Given thellsmanber of observations of juvenile
spring-run Chinook salmon gathered to date, it mayecessary to utilize the Clear Creek fall-
run Chinook salmon juvenile criteria to be develbppring-run Chinook salmon juvenile
rearing HSC data from another creek or river whhracteristics similar to Clear Creek, or
conduct transferability tests using Clear Creekriat HSC or spring-run rearing HSC from
another creek or river. The draft report was piyticompleted in FY 2008. Pending the
collection of sufficient data to develop juvenifgriag-run Chinooksalmon HSC, we anticipate
completing draft and final reports on the 2-D maaebf the spring-run Chinook salmon and
steelhead/rainbow trout rearing in the Upper Aldlnand Canyon segments in FY 2009. The
Red Bluff Fish and Wildlife Office has requestedtth draft report be distributed to interested
parties for comment in addition to peer reviewisdseing done with the Yuba River Study
reports.

Fall-run Chinook salmon and steelhead/rainbow trout spawning (Lower Alluvial Segment)

We anticipate completing the hydraulic model prdoturcruns for all five study sites over the
range of simulation discharges in early FY 2009.that time, fall-run Chinook salmon and
steelhead/rainbow trout spawning habitat will bempated over a range of discharges for the
five spawning sites. A draft report and peer revehould be completed in FY 2009.

Fall-run Chinook salmon and steelhead/rainbow trout rearing (Lower Alluvial Segment)

We anticipate completing the hydraulic model prdoturcruns for all five study sites over the
range of simulation discharges in FY 2009. At tivae, fall-run Chinook salmon and
steelhead/rainbow trout rearing habitat will be poed over a range of discharges for the five
spawning sites and five rearing sites. A draforephould be completed in FY 2009.

TUOLUMNE RIVER

In FY 2007, we began an investigation on anadronsatraonid outmigrant habitat in the
Tuolumne River between La Grange Dam and river @fleusing existing Geographic
Information System (GIS) data. In January of 208¥ Service’s Anadromous Fish Restoration
Program office requested a study of floodplain ohation as a function of flow for the entire
anadromous reach on the Tuolumne, Stanislaus, Eerte San Joaquin River, using existing
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data. The lower Tuolumne was chosen for this stadyappropriate GIS data from a previous
study was available for this area. The flow-inurataarea relationship was derived for fall-run
Chinook salmon and steelhead/rainbow trout poteatiamigration habitat in the Tuolumne
River downstream of La Grange Dam. ARC GIS da&der this study was originally
developed as part of the Federal Energy Regul&ormgmission hydro-relicensing proceedings
for the Don Pedro Project (Project No. 2299). Ti8 layers used were first developed from
aerial photos taken at flows between 100 and 8cdibir feet per second (cfs) from 1988
through 1995. Shape files were edited to remdaads and isolated pond areas, which were
actually gravel pits. Total area was then recaked for all the remaining polygons for each
flow/layer. A curve was then generated by plottanga in acres versus flow. We completed a
draft report in FY 2007, which was reviewed by Aradous Fish Restoration Program staff. In
FY 2008, we conducted a peer review and finalibedréport.
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APPENDIX A
YUBA RIVER JUVENILE CHINOOK SALMON AND
STEELHEAD/RAINBOW TROUT STRANDING SITES

Stranding Site # MHU # Stranding Flow (cfStranding Area (f)

1 179-180 <400 27144
2 173 685 1400
3 169 2128 253
4 170 2110 7356
5 168 3317 750
7 160-163 <400 48742
TA 158-159 494 14712
8 141 <400 14208
8A 141 829 268
8B 142 516 104
9 139/135 3338 3653
10 135 1672 4870
11 137/138 545 9

12 134 <400 7980
13 131 <400 7471
15 128 <400 31534
16 117/119 1667 16434
17 50 307 10337
18 49 354 38045
19 45 2096 4205
20 45 891 3413
21 41, 43, 44 395 29859
22 40 1696 3231
23 37 1879 1057

USFWS, SFWO, Energy Planning and Instream Flow &ran
FY 2007 Annual Report
October 3, 2008

17



Stranding Site # MHU # Stranding Flow (cf§tranding Area (f)

24 35 991 5433
25 28-33 750 14519
26 201 3597 10279
27 201 1953 16
28 201 2300 1511
29 199 3135 2230
30 194 2707 5625
31 192 1790 1200
32 190 634 1473
33 187 1188 246
34 120 < 400 1800
35 117 1908 2083
36 118 1735 351
37 113 2416 153129
38 113 1175 1000
39 112 4907 3547
40 112 3525 227615
41 112 3993 2068
42 112 1563 1339
43 112 3192 6510
44 94 597 18854
45 96-98 <400 1219
46 100 1930 38947
47 100-104 2309 20690
48 89 1002 800
49 89 1813 1220
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Stranding Site # MHU # Stranding Flow (cfStranding Area (f)

49A 89 857 1200
49B 89 1001 750
50A 89 3069 300
50B 89 2702 15
50C 89 1249 420
51 83 2474 26917
52 82 990 476
53 80 1079 20576
54 80 1060 6600
55A 78 1017 7613
55B 78 3974 330
56 74 1813 150
57 71 1136 250049
58 69 2906 5685
59A 68/69 2698 960
59B 68/69 3409 861
60 63 485 18607
61 59 790 10774
62 56 2247 10989
63A 56 4380 3460
63B 56 2300 224
64 53 1949 9985
65 51 907 15168
66 24 903 3040
67 4 738 100
68 1 467 583
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